C left lip is one of the most common congenital anomalies, with a report incidence of 0.442 children per 1000 live births. Each child may require several surgeries to correct the defect. Consequently, physicians have tried to detect clefts since the introduction of prenatal ultrasound. 1 The sensitivity and specificity of ultrasound have improved with better technology and training. 2 The advent of early detection is having a profound impact on human pregnancy. 3 For example, what is the effect of early detection on termination rate? Also, how do we select the correct population for fetal surgical correction of cleft lip? Such questions can only be answered with an accurate understanding of fetal epidemiology. Neonates and fetuses are intimately related, with neonates being a subset of fetuses. However, they are 2 separate and distinct populations with dissimilar epidemiology. It is therefore not surprising that the incidence and severity of cleft lips are quite different between fetuses and neonates. However, it is surprising that, although only 8% 4 to 9.8% 5 of neonates born with cleft lip had associated malformations, 75% of ultrasonographically identified fetuses with cleft lip had associated malformations. 6 We, therefore, undertook this study to better illustrate the natural history of fetuses with cleft lip diagnosed with prenatal ultrasonography. In this study, we describe the outcomes of 57 fetuses that were diagnosed with cleft lip secondary to prenatal ultrasonography.
MATERIALS AND METHODS
W e reviewed the ultrasonographic and clinical records of 1 large prenatal referral center (Yale New Haven Hospital) from 1993 to 2001. Sonographic records were examined for description of the defect and other abnormalities. Clinical records were also examined for laboratory data, epidemiological information, postnatal outcome, and examination.
RESULTS

B
etween 1993 and 2001, fifty-seven fetuses were identified with cleft lip by sonographic examination. Fourteen cases were lost to follow-up, 9 had unilateral cleft lip, whereas 5 had bilateral cleft lip. There were 4 fetuses with associated anomalies. Of the whole group, there was 1 twin gestation. Karyotype data were available for 6 of the fetuses, and there was 1 unbalanced translocation, 2 trisomy 13s, 1 Klinefelter syndrome, and 2 normal karyotypes (Table 1) .
Forty-three fetuses have known outcomes. Of this group, 18 fetuses were terminated, 3 died in-utero or as neonates, and 22 survived to term (Fig 1) . Associated anomalies were noted in 27 fetuses. Cardiac and skeletal anomalies were the most common defects, 20 and 14 cases, respectively ( Table 2 ).
The group of terminated fetuses consisted of 4 unilateral cleft lip, 10 bilateral cleft lip, and 4 midline cleft lip. Seventeen of 18 fetuses had associated anomalies. Of this group, there were 1 triploidy, 3 trisomy 18s, 6 trisomy 13s, and 8 normal karyotypes.
Three fetuses died in utero or as neonates. All 3 fetuses had associated anomalies. Two fetuses had unilateral cleft lip, whereas the last fetus had bilateral cleft lip. The karyotyping of these fetuses are as follows: 1 trisomy 13, one unbalanced translocation, and 1 normal karyotype.
Among the surviving fetuses, there were 18 cases of isolated clefts, whereas the rest had associated anomalies. These ranged from ear tags to imperforate anus (Table 1) . 2,7Y11 The ability to define and detect cleft lip and palate is increasing as technology augments the sensitivities of sonographic devices. 12, 13 Currently, the fetal mandible and maxilla can be clearly visualized by transabdominal sonography as early as the 10th week of gestation. However, the earliest accurate diagnosis of cleft lip or palate by transabdominal sonography occurs at 13 to 14 weeks of gestation.
14 Three-dimensional sonographic reconstruction of the human fetal face 11,15Y17 will provide even greater resolution of the fetal face and allow the detection of previously undetectable cleft lips. Wang et al 2 (2007) demonstrated the superiority of combined approach of 2-dimensional followed by 3-dimensional sonography with conventional display and multisliced and oblique views over 2-dimensional alone in the prenatal detection of a cleft primary palate without a decrease in specificity. However, they did not find significance in the diagnostic accuracy for a cleft lip between both methods.
With the advent of prenatal diagnosis of clefts, craniofacial surgeons are integral parts of prenatal care. The surgeon's responsibility is counseling and planning of care with the parents. Therefore, the surgeon must have a thorough understanding of the fetal and neonate epidemiology and ultrasonography. 3, 13 Neonates with clefts can be divided into several separate and distinct epidemiological groups. Milerad et al 4 (1997) and other studies 18, 19 reported that infants with isolated cleft palate compared with infants with isolated cleft lip had a 14% greater chance of having associated congenital anomalies. At the same time, infants with bilateral cleft lip and palate, compared with infants with isolated cleft lip, had 27% greater chance of having associated congenital anomalies. Our studies found that 47% of fetuses in this series had associated anomalies. Of the 53% fetuses that survived to birth, 82% had only isolated cleft lip. Lopoo et al 6 (1999) reported significantly higher associated anomaly rates, with 75% of fetuses and 40% of surviving fetuses having associated anomalies. One possible explanation for these differences is that limitations in technology and/or technique caused previous studies to detect fetuses with severe cleft lips in disproportionate numbers. It is well documented that sensitivity of ultrasonographic screening depends on when, where, by whom, and on whom the screening is done. 20 Therefore, an accurate knowledge of the limitation of local ultrasonographic operator is essential in calculating fetal prognosis. Another explanation is that there is simply a difference in the referral population between studies, causing a skewing of the data.
The weaknesses of this study are as follows. First, our data rely upon the assumption that our referral population is an accurate reflection of the general population. Second, the ability to accurately detect anomalies by ultrasonographers is essential to our data. Of 43 fetuses with known outcomes, there were no false positives or negatives. Currently, reported sensitivities for transabdominally and ultrasonographically detected cleft lip and palate in the community ranges from 17% 21 to 48%. 22 However, sensitivity is reported to be continuously increasing secondary to improvements in technology and training. 2 This study has several clinical implications. First, this study will aid physicians when counseling parents. Physicians will be able to give a more accurate picture of fetal prognosis. Such a picture may prevent the termination of a fetus with a cleft lip who is otherwise perfectly viable. Second, with the emergence of human fetal surgery, accurate screening and diagnosis of candidates is needed. Lopoo et al 6 were skeptical of the ability of prenatal ultrasound in detection of suitable patients because most patients had severe associated anomalies. From our study, there is clearly a viable patient population of candidates for fetal surgery who could take advantage of fetal cutaneous healing. A wide screening program is not needed to generate an adequate caseload. Of course, prospective patients will still need to be thoroughly examined to avoid subjecting both mother and fetus to surgery that will not improve outcome.
Of the cases reviewed, less than half of the fetuses (47%) had associated multiple anomalies. More than half of all the fetuses diagnosed with cleft lip with prenatal ultrasound survived to birth. More than 80% of these neonates had isolated cleft lips with no associated anomalies. Prognosis for fetuses with cleft lips, diagnosed with prenatal ultrasound, is therefore not dismal as previously thought. Craniofacial surgeons must be cognizant of this fact in counseling parents and seeking candidates for fetal cleft surgery.
